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Today, planning procedures which are used in different fields of decision making such as
determination of optimum planting patterns are considered as important management
issues. The importance of optimum planting patterns is highlighted when we learn that
agricultural measures may have environmental side effects. Most economical analyses
only focus on increasing economic gains of the farmers without regard to its environmental
consequences. Therefore, one can argue that efficient managers should consider multiple
purposes that cover both economic and environmental goals at the same time. This study
attempted to identify an optimum mixed model of organic and non-organic production
systems using a combination of AHP (Analytical Hierarchy Process) approach andWeighted
Goal Programming to consider environmental and economic indicators simultaneously.
This procedure was employed in the current design to determine and compare an optimum
pattern of mixed planting of organic and non-organic products. The study sample was
cucumber, investigated in four farming systems: organic open field farming system, non-
organic greenhouse farming system, non-organic tunnel farming system and open field
non-organic farming system in Jiroft, Kerman, with regard to paper indices. Following
the proposed MCDM (Multiple Criteria Decision Making) model, cucumber planting in open
field non-organic farming system was replaced by open field organic farming system. Eco-
nomic and environmental indicators rose by 11.97% and 21.40% respectively in MCDM pro-
posed plan in comparison with the existing farm plan, which indicates the feasibility of
MCDM proposed plan in terms of economic and environmental indicators.
 2016 China Agricultural University. Publishing services by Elsevier B.V. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-
nd/4.0/).karnema@
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In recent years, environmental health has become one of the
most important problems of human due to following reasons:
the increase of agricultural products and challenges such as
population growth, bigger demands for food due to population
growth, lower soil fertility for agricultural purposes, depletion
of aquifers, contamination of subterranean water resources,
reduction of micronutrients such as zinc, copper and iron in
soil, disruption of the biological balance of ecosystems and
endangerment of rare wildlife species. Therefore, modern
agricultural systems have been strongly criticized for their
negative environmental impacts over time [1], that prompted
societies across the world to start searching for appropriate
guidelines to resolve these issues and achieve stable agricul-
ture systems. Moreover, a global consensus must be reached
for environmental protection to facilitate the development of
a type of agriculture which can increase productivity while
preventing as much as possible environmental damage [2].
The responses given to these concerns have primarily been
related to organic agriculture. The development of biologic,
ecologic and finally organic agriculture traces dates back to
the publications of ‘‘Albert Howard”. The word organic and
chemical-free production system was used by ‘‘North Bern”
for the first time in 1940 [3]. Organic agriculture is a system
of agricultural production in which chemical fertilizers, pesti-
cides, hormones and chemical and artificial additives are not
utilized. Instead, non-chemical methods such as crop rota-
tion, green manure, biological control (other non-chemical
methods for controlling pests, diseases and weeds), compost
and other similar things are used to strengthen the soil fertil-
ity and help control pests, diseases and weeds [4].
The basics of organic agriculture, which are the source of
supplying raw materials and the foundation of this produc-
tion system, are as follows:
– Minimized application of external inputs of production
[5];
– Preserving and improving soil fertility through using
long-term biological methods (increasing the popula-
tion soil microorganisms and crop rotation);
– Avoiding the utilization of chemical and artificial prod-
ucts (fertilizers and toxins);
– Encouraging genetic diversity and natural biological
cycles [6].
Different solution such as conducting research in organic
agriculture have been proposed to solve problems caused by
uncalculated application of toxins and chemical fertilizers in
general agriculture. Aertsens et al. (2011) studied the effects
of individual variables on the consumption of organic prod-
ucts and found out that the knowledge of the physical proper-
ties of organic products was one of the most important
positive factors, whereas higher price of product and lack of
proper access was the most important negative factor affect-
ing this issue. Lack of information and knowledge about the
properties of organic products is considered as the main rea-
son for non-consumption of these commodities by American
consumers [7].Bonti and Yiridoe [8], Makatouni [9], Klonsky [10], Gavind
and Itlia [11] have reported the following factors influencing
the organic products acceptability among people: more acces-
sible information, sex; age, income, education, fewer environ-
mental hazards, crop healthiness, food safety, produce
nutritional value, taste and flavor, freshness and crop appear-
ance. Moreover, higher quality and the lower price of organic
products compared to conventional products, market contin-
uous demands, less environmental pollution levels and gov-
ernment financial supports of organic farmers make organic
systems beneficial to the producers [12–14]. Fresh vegetables
and fruit account for 40–50% of the total organic products
sale. Furthermore, in England there has been an increasing
demand for vegetables, fruit and dairy products in recent
years [15]. Zhou and Chen [16] suggested that people could
gather information about organic crops from TV, newspapers
and internet. Diederen et al. [17] mentioned the farm size as
the most important factor in organic agriculture acceptance.
Tatlidil et al. [18] showed that vast coverage of promotional
services, education, land ownership and higher access to
information could lead to a better understanding of agricul-
ture operations. In their research, Lund et al. [19], stated that
economical motives were the most important factor affecting
acceptance of organic agriculture. Dabbert et al. [20] believes
that financial supports of organic farmers plays a key role in
the acceptance, persistence and development of organic
agriculture.
Moreover, different studies show that after an initial reduc-
tion, the function of organic products can reach the same level
as general products [21,22]. The function of organic agriculture
can even exceed that of general products by 21% [23]. On the
other hand, organic farms use 40–65% fewer labor hours to
manage plant protection and fertilizing processes [21].
Acs et al. [24] used dynamic linear programming method
to compare organic agriculture and general agriculture; the
results showed that organic agriculture was more profitable
in comparison to general agriculture. Therefore, it seems that
the place of study could cause the diversity of agricultural
systems [25]. It should be noted that it is not fair to compare
general and organic farming systemswhen research concern-
ing the former system and its developing technologies are
much more sponsored than the latter. However, many studies
have shown that during the transition from general agricul-
ture to organic farming, the function of agriculture products
will experience a sharp fall. However, when the transition
time has gone (1–4 years later), the function of the products
will return to the previous level and may even increase [26–
31]. The existence of different climates as well as high diver-
sity of agricultural and dairy products have resulted in high
potentiality and available skills, allowing for establishing
and developing organic agriculture in Iran. Notably, referring
to the increase of incurable diseases caused by improper
nutrition, public health protection groups strongly demand
the development and promotion of production and consump-
tion of healthy food. Therefore, some measures have been
taken in recent years to produce organic products [32]. FAO
official statistics show that the utilization of pesticides in
Iran’s agriculture has increased from 1,584,000 tons in 1990
to 7,120,000 tons in 2007 which shows a growth rate of
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in Iran (about 254,000 acres of orchards and 55,4000 acres of
agricultural lands) have not been affected by chemical toxins
to date. Moreover, according to the latest information, about
12,000 acres of land have been registered for organic agricul-
ture purposes in Iran [32].1.1. Case study and research activity
Jiroft County which is located in the center of Kerman pro-
vince, in southeastern Iran, is known as the agricultural hub
of the country. The research primarily intended to investigate
and compare four different and common farming systems of
cucumber in Jiroft County: non-organic managements in
greenhouse or tunnel or open field and open field organic
ones. The objective was to develop an optimum pattern of
organic and non-organic cucumber management, which
would cover both economic and environmental indicators at
the same time. This objective is in accordance with other
goals, such as preserving and improving long term soil fertil-
ity, quality and quantity monitoring of food production, cre-
ation of a harmonic balance in the production of different
crop systems, reduction of various types of water, soil, and
air pollution sources, keeping both producers and consumers
in a healthy condition, exploration of areas with high poten-
tials for producing organic crop and encouraging a culture
of changing common production system (non-organic)
toward organic farming system among farmers.2. Methodology
This paper is based on a combination of two operation
research techniques, namely Analytical Hierarchy Process
(AHP) and Romero’s Weighted Goal Programming [34] to
achieve economic and environmental objectives at the
same time. Characterized by logical compatibility with
human’s mind, science and experience, logical and consis-
tent assessment of judgments which are used to define pri-
orities, qualitative criteria measurements; employment of a
systematic approach and simultaneous fractionation analy-
sis etc, AHP model is the proper technique for examining
the weight alternatives. Moreover, as the present research
has a multi-purpose nature and this model is a linear
model, weight goal programming best suits this type of
problem. For more efficiency, AHP has been combined with
WGP to calculate the weight of options in the research
mathematical model.
First, the weight of alternatives (open field organic cucum-
ber; non-organic greenhouse, tunnel or open field cucumber)
was determined by AHP questionnaires which had been com-
pleted by 10 respondents, including 4 agricultural executive
experts and 6 professors of School of Agriculture of Bahonar
University, Kerman (3 in agricultural economics subdiscipline
and 3 in environmental engineering subdiscipline). ‘In
the next step, a pay-off matrix was created by statistics and
the information of the years 2013 and 2014; the weights of
research objectives including maximum impure pay-off and
minimum utilization of chemical fertilizers and toxins werecalculated. Then, weight (alternatives weight) and pay-off
matrices (objectives weight) which had been created by AHP
were modeled by Weighted Goal Programming (data used in
weight goal programming had been derived from the
statistics and information collected from the Report of Jiroft
Agriculture Department (Kerman) for the year 2013–2014)
and solved by MATLAB software. In the end, the optimum
answer obtained fromMulti Criteria Decision Making (MCDM)
was compared with the current design.
2.1. AHP approach
Economic and environmental indicators obtained from the
experimental operations were integrated through Multi-
Criteria Decision Analysis (MCDA). In other words, AHP and
Weighted Goal Programming Techniques are used to integrate
environmental and economic indicators in order to rank the
alternative scenarios and determine the Optimal Cultivation
Pattern [35,36].
Analytical Hierarchy Process as one of the most compre-
hensive designed methods for decision making with multiple
criteria uses binary comparisons of variables and these crite-
ria enable decision maker to solely focus on the comparison
of two variables or choices, without any external influence
and disturbance. This method was first proposed by Saaty
professor of Saint Petersburg University in late 1970s. AHP
enables decision makers to determine mutual and concurrent
effects of most complicated and undetermined situations and
also to determine priorities based on their objectives,
knowledge, experience, emotions and judgments [37–40].2.2. Weighted goal programming technique
As single-objective methods do not deal with different and
opposite objectives like in the real world, they are not opera-
tional for simultaneous investigation of economical and envi-
ronmental indicators and cannot fulfill the objectives of both
consumers and producers. Therefore, we need methods that
can provide optimal answers to achieve planned objectives
by considering multiple purposes and the current limitations.
Goal Programming is one of thesemethods that can determine
the way of achieving multiple objectives at the same time.
Goal Programming consists of four parts:
1. Decision making variables.
2. System limitations.
3. Goal limitations.
4. Objective function.
Decision making variables and system limitations are
fixed and uncompromising as well and thus have to be ful-
filled. Goal limitations have positive and negative deviated
variables. The objective is to minimize these deviations from
target level or aspiration. Goal Programming minimizes devi-
ations between goals achievement and target level by Lexico-
graphic Goal Programming, Weighted Goal Programming and
Chebyshev Goal Programming [41].
In this study, the Weighted Goal Programming process
includes:
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matrix for each one of objectives can be summarized as
followed:
1. A set of the most important objectives for farmers
are determined by former studies and
questionnaires.
2. Pay-off matrix will be determined for the goals set in
the initial stage.
3. The set of weights which optimally reflects the real
preferences of the farmers is estimated by the
pay-off matrix [42–47].– the second step, where the total weight of positive and
negative deviations is minimized from target goal [41].
2.2.1. Variables
The variables include cucumber cultivated areas by any of
open field organic farming system and non-organic (common)
farming system including open field, tunnel, and greenhouse
farming systems.
2.2.2. Experimental objectives of the study include
2.2.2.1. Maximizing gross margin (profit). Obtaining the max-
imum profit (max GM) is the main motive and objective of
every producer. Total gross margin equals the product of the
cultivated area of each variable (X1, X2, X3, X4) by the gross
margin of the jth product (GMj). (j is number of variables).
Max GM ¼
Xm
j¼1
GMj  Xj j ¼ 1;2;3; . . . ;m ð1Þ2.2.2.2. Minimizing fertilizer consumption. TF (total fertil-
izer per hectare) objective is related to environmental indica-
tor and is equal to the sum of the product of each variable
(X1, X2, X3, X4) cultivated area by the amount (kg) of consumed
fertilizer of product j (TFj) which must be minimized.
MinTF ¼
Xm
j¼1
TFj  Xj j ¼ 1;2;3; . . . ;m ð2Þ2.2.3. Limitations
2.2.3.1. Land limitation. Land limitation in the investigated
area is considered as varying from 1 to n due to favorable con-
ditions for producing different crops, especially the study
sample (i.e. the cucumber). N shows cultivable area in each
period (k shows the number of cultivation periods).
Xm
j¼1
Xj 6 Nk k ¼ 1; 2; . . . ;n; j ¼ 1;2; . . . ;m ð3Þ2.2.3.2. Water limitation. Kerman province suffers from
severe water resource limitations due to the arid and semi-
arid climate of the area and the lack of sufficient rainfall.
Maximum used water is investigated in each of the farming
systems by considering the amount of water necessary per
each hectare of crops.
Xm
j¼1
dwaterj  Xj 6 Dwaterk k ¼ 1; 2; . . . ;n; j ¼ 1;2; . . . ;m ð4Þ2.2.3.3. Operational capital limitation. Capital is an obliga-
tory factor and thus its limitations are effective. The total cap-
ital devoted to a hectare of task in the area is at the right side
of capital limitation (R) and the tasks whose coefficients (C)
show capital needed for each task in a hectare is at the left
side of this limitation.
Xm
j¼1
Cj  Xj 6 Rk k ¼ 1;2; . . . ;n; j ¼ 1; 2; . . . ;m ð5Þ3. Results
3.1. First step of research: obtaining weight of choices
Drawing decision hierarchy tree is the first necessary step in
AHP approach. Decision hierarchy includes: (1) Decision
objective, i.e. determining choices weight; research criteria,
i.e. environmental and economic indicators; and alternatives
(choices), which include open field organic and plastic tun-
nels, open field, and greenhouse non-organic cucumber
(Fig. 1).
In AHP, elements of each level are compared in pair with
the related element in the higher level and the weight, called
comparative weight, is calculated. Then, the final weight of
each choice will be determined by collecting comparative
weights and called alternatives (choices) absolute weight
(Table 1). Inconsistency rate is a mechanism by which the
validity of the responses is evaluated. Almost every calcula-
tion of AHP was done according to the respondents’ initial
judgments that had appeared in paired-comparison matrices.
Any error or inconsistency in comparisons and determination
of importance between the alternatives will distort the final
result. Therefore, Inconsistency rate is a tool that determines
inconsistency and shows the extent on which we can rely for
prioritizing results from the comparisons. If the Inconsistency
rate is 0.1 or less, it shows the consistency in comparisons.
The inconsistency rate for economic indicator in this study
is 0.01284 < 0.1 (ok), and for environmental indicator is (ok)
0.01282 < 0.1.3.2. The second step of the research: using Weighted Goal
Programming model by accounting for the weight (choices)
resulted from AHP
Concurrently, the model goals used in this study stand in the
same adaptive objective function so that the target function
could minimize the total weight of deviational variables
between the goal and their acceptable level. Then, the pay-
off matrix is used to assign weights to these deviations. With
respect to this, the pay-off matrix is determined by optimiza-
tion of each objective in each row and other objectives are
calculated by using parametric calculation [46]. Table 2 shows
the pay-off matrix for two considered objectives.
The degree of contrast between the objectives is deter-
mined by the pay-off matrix. As shown in the Table 2, there
is some degree of contrast between the two objectives of
economic profit and utilized chemical fertilizers related to
the economic indicator. In current Weighted Goal Program-
Fig. 1 – Decision hierarchy tree for obtaining choice weight.
Table 1 – Choices (alternatives) absolute weight calculated by AHP.
Alternatives Open field organic
cucumber
Plastic tunnels
cucumber
Open field
cucumber
Greenhouse cucumber
Alternatives weight (Wj) 0.428 0.112 0.244 0.216
Table 2 – Pay-off matrix for the selected region.
Gross margin Total chemical fertilizers
and toxins
Real (existing farm plan)
Gross margin F11 F12 F1
Total chemical fertilizers and toxins F21 F22 F2
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express the ideal points. In other words, they are optimum
for all existing objectives. By using the pay-off matrix infor-
mation and the following formula, it is possible to calculate
normalized weights of objectives as follows:
Xm
j¼1
Wi  f ij ¼ Fi
Xq
i¼1
Wi ¼ 1
ð6Þ
In addition to the weights of Alternatives achieved by AHP
questionnaires (of course, the weights of objectives can be
determined by using AHP), the weights of criteria were calcu-
lated by using pay-off matrix (Formula 6) in this study. The
criteria weight values are as follows:
Economic goal weight: 0.8879
Environmental goal weight: 0.1121
Programming Model is written as follows: by using the
weights calculated by AHP (alternatives weights) and pay-off
matrix (objectives weight).
Min W1
n1
f 11
 100
1
þW2 p2f 22
 100
1
 
)subject to ð7Þ
f 11 ¼ wAHP1  GM1  X1 þwAHP2  GM2  X2 þwAHP3  GM3
 X3 þwAHP4  GM4  X4 þ n1  p1 ð8Þ
f 22 ¼ wAHP1  TF1  X1 þwAHP2  TF2  X2 þwAHP3  TF3  X3
þwAHP4  TF4  X4 þ n2  p2 ð9ÞC1  X1 þ C2  X2 þ C3  X3 þ C4  X4 6 R ð10Þ
dwater1  X1 þ dwater2  X2 þ dwater3  X3 þ dwater4  X4 6 D ð11Þ
X1 þ X2 þ X3 þ X4 ¼ N ðN ¼ 1; 2; . . . :;nÞ ð12Þ
Xj; pj;nj P 0 ð13Þ
In formula (7),W1 andW2 are the weights calculated by the
pay-off matrix for objectives of the problem. To homogenize
the units of deviating variables, these variables are divided
by their right side values and multiplied by 100 (considering
this multiplication, target function should be divided into
100 after the calculation to obtain the main value) [41]. The
problem variables are X1, X2, X3, X4 (based on hectares), Eqs.
(8) and (9) show goal limitations related to maximum gross
margin and minimum chemical fertilizers respectively. Tox-
ins that calculated the weight of choices from AHP (Table 1)
are considered in each one of technical coefficients (i.e. the
WAHP multiplied by the sum of the product of each variable
(X1, X2, X3, X4) cultivated area by the gross margin of the jth
product (GMj) or the amount of consumed fertilizer of the pro-
duct j (TFj). Also, Eqs. (10)–(12) demonstrate research severe
(system) limitations such as capital limitations, maximum
consumed water limitations and land limitations. In this
study, land limitation (considering the favorable condition
in Jiroft for cultivating cucumber in different farming sys-
tems) ranges from 1 to n (N unit). Finally, Tables 3–5 show
the optimization answer for all cultivated areas of 1 to n(N
unit) unit by using MATLAB software.
Table 3 – Deviation percentage of the optimum farm plan from existing farm plan (N = 1).
MCDM model Real model Deviation percentage
Optimum farm plan Existing farm plan
Gross margin 28.1481 25.1385 +%11.97
Total chemical fertilizers and toxins 21.0396 26.7692 %21.40
X1 (greenhouse cucumber cultivated area) 0.1573 0.26 %39.4987
X2 (open field cucumber cultivated area) 0.0000 0.24 %100.0000
X3 (tunnel cucumber cultivated area) 0.4494 0.30 +%49.8127
X4 (organic open field cucumber cultivated area) 0.3933 0.20 +%96.6292P4
i¼1Xi 1 1
Table 4 – Deviation percentage of the optimum farm plan from existing farm plan (N = 99).
MCDM model Real model Deviation percentage
Optimum farm plan Existing farm plan
Gross margin 2786.7 2488.7 +%11.97
Total chemical fertilizer and toxin 2082. 2650.2 %21.40
X1 (greenhouse cucumber cultivated area) 15.5730 25.7400 %39.4987
X2 (open field cucumber cultivated area) 0.0000 23.7600 %100.0000
X3 (tunnel cucumber cultivated area) 44.4944 29.7000 +%49.8127
X4 (organic open field cucumber cultivated area) 38.9326 19.8000 +%96.6292P4
i¼1Xi 99 99
Table 5 – Deviation percentage of the farm plan from existing farm plan (N = 100).
MCDM model Real model Deviation percentage
Optimum farm plan Existing farm plan
Gross margin 2814.8 2513.8 +%11.97
Total chemical fertilizer and toxin 2104.0 2676.9 %21.40
X1 (greenhouse cucumber cultivated area) 15.7304 26 %39.4987
X2 (open field cucumber cultivated area) 0.0000 24 %100.0000
X3 (tunnel cucumber cultivated area) 44.9438 30 +%49.8127
X4 (organic open field cucumber cultivated area) 39.3258 20 +%96.6292P4
i¼1Xi 100 100
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of the deviations of objectives and areas cultivated by any of
organic and non-organic methods in the MCDM proposed
plan is stable in comparison with the existing farm plan forFig. 2 – Optimum production ddifferent levels of land limitation (from N = 1, . . .,100, . . .,n
unit). The value of gross margin positively deviates about
11.97% compared to the existing farm plan and shows that
the proposed design is economic in the investigated area.esign in investigated area.
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and fertilizers in the proposed plan shows that the environ-
mental indicator in the MCDM-proposed plan significantly
improves compared to the existing farm plan, in such a way
that the greenhouse cucumber cultivation decreases by
39.50%. Moreover, open field non-organic cucumber cultivat-
ing system decreases 100% and open field organic cucumber
cultivating system increases by 96.63% (about 100%) in the
MCDM-proposed plan. This shows that the cucumber cultiva-
tion in open field non-organic method is replaced by cucum-
ber cultivation in open field organic method (Fig 2). This
replacement shows the desirability of production by organic
farming system by simultaneous consideration of environ-
mental and economic indicators in the investigated area
and also indicates that farmers have to move from their cur-
rent production procedures which utilizes too much chemical
fertilizers and toxins to organic production system in order to
improve and promote economic and environmental interests
and the health of farmers and consumers.4. Discussion and conclusion
Although not enough attention has been paid to organic agri-
culture in Iran so far, problems caused by chemical toxins and
fertilizers such as human health problems and environmen-
tal destruction force us to consider this kind of agriculture
systemmore seriously and identify areas with high potentials
for organic cultivation. The importance of addressing the
organic agriculture in terms of environmental and health
factors and also the long-term adverse effects of using
pesticides and chemical fertilizers on human health and the
environment highlight the importance of minimizing the
application of pesticides and chemical fertilizers to protect
the environment. Moreover, obtaining the maximum profit
is the mainmotive and objective of every producer. Therefore,
based on environmental and economic indicators (more prof-
itability), minTF and max GM are considered in proposed
model. As Didren et al. [17] mentioned land size as the most
important factor in accepting organic agriculture, land size
in considered as varying from 1 to n due to the proper condi-
tions of study area in this study.
As seen in the proposed MCDM model, open field non-
organic production method has been replaced by open field
organic production method. Furthermore, the results of this
study show that proposed MCDM model is economically jus-
tifiable which is consistent with Lund et al. [19] research
results. They suggested economic incentive as the most
important factor in accepting organic agriculture. Therefore,
in proposed MCDM model, economic incentives encourage
the producers to replace non-organic method (open field) by
organic method (open field). Moreover, less environmental
pollution and more profitability in the proposed MCDMmodel
has made organic agriculture a profitable system for produc-
ers. This finding is consistent with results of Ash et al. [24]
who claim that organic agriculture is more profitable than
common agriculture.
Therefore, as the results of this study show that organic
agriculture is more profitable than non-organic agriculture,the following suggestions are assumed to be helpful for devel-
opment of organic agriculture in Iran and enlarging organic
cultivation area:
1. This research intended to consider a third indicator i.e.
health indicator in addition to economic and environmen-
tal indicators. However, because of lack of quantitative
data it was not possible we to integrate this indicator in
proposed model. Thus it is essential to establish a number
of research centers in Iran, such as centers for estimation
of health costs incurred by consuming non-organic crops
in order to encourage both organic agriculture andmarket-
ing of these crops.
2. Different areas of Iran have to be investigated in terms of
feasibility of producing and developing organic cultivation
by using different optimization models such as Lexico-
graphical Programming and Dynamic Linear Programming
[24]. This will also help identify potential areas and use
these areas to improve the function of organic producers
by the unit of area.
3. Increasing the demand for the production of organic crops
requires extensive research to determine areas of the
country which have high potentials for producing organic
crops, while considering indicators such as economic
(maximizing gross margin), environmental (minimizing
chemical toxins and fertilizers usage), and health (mini-
mizing health costs) indicators.
4. Because the demand for these kinds of crops in Iran is low
due to their high prices, fixing the guaranteed purchase
price for organic crops by the government plays an impor-
tant role in creating economic motivation for farmers to
produce these kinds of crops. Therefore, this guaranteed
purchase price stimulates the production, reduces the
prices and finally increases the demand for organic prod-
ucts which consequently promotes the competition
among farmers to convert their production methods to
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